One new schiartane-type triterpene, heteroclitalactone N (1), and four known compounds (2-5), seco-coccinic acid F, dihydroguaiaretic acid, schizanrin F, and kadsuralignan B were isolated from the stems of Kadsura heteroclita. Their structures were determined by the combination of spectroscopic and chemical methods, including 1D-, 2D-NMR, and CD spectra as well as by comparing with the NMR data reported in the literature. The cytotoxic activities of all isolated compounds were evaluated on three human cancer cell lines. Compound 3 exhibited moderate to weak cytotoxic activities on three human cancer cell lines, OVCAR, HT-29, and A-549, with IC 50 values ranging from 16.2 to 36.4 μM.
Kadsura heteroclita Roxb. is climbing species of the Schisandraceae family and distributed in southwest China, India, Myanmar, and Vietnam. It has been used in traditional Chinese medicine for the treatment of rheumatism, traumatic injury, gastric ulcers, and acute and chronic gastroenteritis. Previous phytochemical investigations of this plant yielded a number of lignans [1a,b] and triterpenoids [2a-c] . They exhibited lipid peroxidative inhibitory [1b], cytotoxic [2a] , and anti-HIV activities [2c] . As part of our continuing research to evaluate the biological activities of medicinal plants, herein we report the isolation, structural elucidation, and evaluation of the cytotoxic activities of one new schiartane triterpene and four known compounds from K. heteroclita stems.
Compound 1 was isolated as a white amorphous powder and its molecular formula was determined to be C 29 H 42 O 10 from the HR-ESI-MS ion at m/z 551.2857 [M+H] + (Calcd. for C 29 H 43 O 10 : 551.2851). The 1 H NMR spectrum of 1 showed the following signals: one olefinic proton at δ H 7.21, three oxymethine protons at δ H 3.76, 3.87, and 5.17, two methylene protons at δ H 3.40 and 3.44, one secondary methyl group at δ H 1.12, and three tertiary methyl groups at δ H 1.12, 1.17, and 1.91. The 13 C NMR and DEPT spectra of 1 revealed signals for 29 carbons including two carbonyl, six quaternary, nine methine, eight methylene, and four methyl carbons (Table 1 ). These data suggested that 1 was a highly oxygenated nortriterpenoid and contained seven rings [3a]. The 1 H-and 13 C-NMR data of 1 were very similar to those of micrandilactone C, except for the position of the hydroxyl group at C-29 ( Figure 1 ) [4a,b] . Compound 1 was biogenetically derived from a schiartanetype triterpene [4b] . The HMBC correlations between H-23 (δ H 5.17) and C-20 (δ C 38.3), C-22 (δ C 73.9), C-24 (δ C 149.9), C-25 (δ C 131.3), and C-26 (δ C 177.0); between H-27 (δ H 1.91) and C-24 (δ C 149.9), C-25 (δ C 131.3), and C-26 (δ C 177.0), and COSY correlations of H-20/H-22/H-23/H-24 were observed. This confirmed that the α,β-unsaturated lactone and the hydroxyl group were at C-22 of 1. The CD spectrum of 1 showed a negative peak at 220 nm, consistent with those of propindilactone F (a negative peak at 220 nm) [4b], indicating the stereochemistry at C-23 to be S. In addition, α-orientation of H-22 was deduced by the NOE correlations between H-22 (δ H 3.76) and H-17 (δ H 2.10). The HMBC correlations between H-1 (δ H 4.34) and C-2 (δ C 37.2), C-3 (δ C 177.6), C-10 (δ C 101.1), C-4 (δ C 88.8), C-5 (δ C 54.9), and C-19 (δ C 47.2); between H-29 (δ H 3.40 and 3.44) and C-4 (δ C 88.8) and C-5 (δ C 54.9); and between H-30 (δ H 1.17) and C-4 (δ C 88.8) and C-5 (δ C 54.9) confirmed the presence of one epoxy bridge at C-1 and C-4, and both methyl and hydroxymethylene groups at C-4. The NOE correlations between H-1 (δ H 4.34) and H-30 (δ H 1.17), between H-5 (δ H 2.66) and H-29 (δ H 3.40 and 3.44) confirmed the α-orientation for H-5 and H-29, and β-orientation for H-1 and H-30. Furthermore, the HMBC correlations between H-15 (δ H 3.87) and C-8 (δ C 56.6), C-14 (δ C 87.6), C-16 (δ C 35.9), and C-17 (δ C 54.7) confirmed the hydroxyl group at C-15. The α-orientation of this hydroxyl group was confirmed by NOE correlation between H-8 (δ H 1.70) and H-15 (δ H 3.87). Based on the above evidence, compound 1 was elucidated and named heteroclitalactone N.
The other compounds were characterized as seco-coccinic acid F (2) [5a] , dihydroguaiaretic acid (3) 3 3.87 (d, 3.5) Cytotoxic activities of all isolated compounds were evaluated by a 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide (MTT) assay on three human cancer cell lines, OVCAR, HT-29, and A-549 [6] . Mitroxantrone, used as a positive control, produced IC 50 values of 8.4, 3.1, and 7.2 μM against OVCAR, HT-29, and A-549 cells, respectively. Compound 3 exhibited moderate cytotoxic activities on all human cancer cell lines with IC 50 values ranging from 16.2 to 36.4 μM; compound 2 yielded IC 50 values of 32.2 and 54.8 μM against HT-29 and A-549 cell lines, respectively. However, compounds 1 and 5 did not show cytotoxic activity (IC 50 >100 μM). Compound 4 showed contamination. 
Experimental
General: The NMR spectra were recorded on a Bruker DRX 500 spectrometer using TMS as an internal standard. The HR-ESI-mass spectra were obtained using an AGILENT 6550 iFunnel Q-TOF LC/MS system. Optical rotations were determined on a Jasco DIP-370 automatic polarimeter. The circular dichroism spectrum was determined on a Chirascan TM CD spectrometer. 
Extraction and isolation:
The stems of K. heteroclita (3.5 kg) were extracted with MeOH, with sonication, 3 times at room temperature to yield 147.0 g of a dark solid extract, which was then suspended in water and successively partitioned with n-hexane and ethyl acetate (EtOAc) to obtain the n-hexane (KH1, 50.0 g), EtOAc (KH2, 39.0g), and water (KH3, 58.0 g) fractions after removal of solvent in vacuo. KH1 was chromatographed on a silica gel column and eluted with a gradient of n-hexane -acetone (40:1, → 1:1) to obtain 5 fractions, KH1A-KH1E. Fraction KH1B was chromatographed on a silica gel column eluting with n-hexane -EtOAc (15:1) and then recrystallized to give 2 (0.82 g). KH2 was chromatographed on a silica gel column eluting with a CHCl 3 -MeOH gradient (100:1 → 5:1) to obtain 5 fractions KH2A-KH2E. Fraction KH2B was chromatographed on a silica gel column eluting with CHCl 3 -acetone (3:1) to yield 5 (8.8 mg). Fraction KH2C was chromatographed on a YMC column eluting with MeOH -water (4:1) to yield 3 (8.0 mg) and 4 (6.0 mg). Fraction KH2E was chromatographed on a silica gel column eluting with CHCl 3 -MeOH (5:1) to yield 1 (8.2 mg). 
